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Model Overview

v Standardized, yet flexible approach to
estimating/analyzing O&S costs and
availability
– OSCAM(Sys) for new and in-service ship

systems
– OSCAM(Ship) for new and in-service ships

v Developed jointly by NCCA, UK MoD
and HVR Consulting Services Ltd
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Model Description
Model Sectors

Operations 
Operating Profile 

Modernization Profile 
Manning Requirements 
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De-installation/Disposability
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Afloat 
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Unscheduled Availability 
Modernization

Rework 
Government 
Contractor

Organizational Software

Engineering 
Technical 
Services

Training Spares
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Model Description
System Dynamics

v Captures the dynamic behavior of a system
v Facilitates the analysis of change
v Allows modeling of complex systems with

interacting components
v Allows for rapid prototyping
v Provides a structured methodology
v Allows for a flexible design
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Model Description
Example Influence Diagram

Time to 
Repair

Maintainer 
Efficiency

Training 
Requirements

Operator 
Efficiency

Maintenance 
Actions due to 

Operator Errors

Costs

Availability

+

++

+

+

+

+

- -

--



NCCA 7

Model Description
Architecture Overview

Initialize 1st Level 
Data Fields for 
"Base Case"  

 
 

Initialize 2nd Level 
Data Fields for 

"What if analysis"

SD Engine Cost 
Table

Costs

Availability

DELPHI - User Interface Powersim Software Tool Model Output
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Model Description
Two Levels of Simulation/Analysis

v OSCAM was designed to be used at
two levels of detail

v First level simulation maximizes use of
historical data

v Second level simulation makes use of
system dynamics and allows users to
evaluate the sensitivity related to cost
and availability with respect to
alternative O&S policies
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Model Description
 OSCAM(Sys) First Level Data

System Characteristics O/I-Level Maintenance Depot/Rework
System Production Cost Unscheduled/Scheduled/Alteration Actions Contractor Depot Cost per System per Year
System Installation Cost Actions per System per Year Other Depot Cost per System per Year
System Weight Manhours per Action

Repair Parts per Action Modernization
Manning Cost per Repair Part CPM per System per Year

Operators per System Repairables per Action Installation Cost per System per Year
Maintainers per System Average Exchange Cost
Annual Operator Labor Rate Average Issue Cost Software
Annual Maintainer Labor Rate % of Exchanges Software Maintenance Cost per Year

Fuel I-Level Maintenance Labor Engineering Technical Services
Fuel Cost per System per Year Hourly Labor Rate ETS Cost per Year

Direct Rate
Ordnance Overhead Factor Training

Ordnance Cost per System per Year Student-Days per System per Year
Shipyard Repair Cost per Student-Day

Disposal Shipyard Cost per System per Year Instructor Cost
De-Installation Factor Facilities Cost
Disposal Cost per lb
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Model Description
 OSCAM(Ship) First Level Data

Primary Data Set

Ship Characteristics General Stores/Supplies Other Depot Maintenance
Weight (Full Load Displacement FLD) General Stores/Supplies Cost Other Gov Depot Cost per Ship per Year

Steaming Characteristics Publications Cost Contractor Depot Cost per Ship per Year
SHU In Fleet Time
NU External Power In Fleet Time Ordnance Unscheduled Repair

Support Services Expendables Cost Type A, B Repairs
Variable At Sea Support Services Cost Handling Cost Repairs per Ship per Year
Fixed At Sea Support Services Cost Repair Cost per Repair
Variable Alongside Support Services Cost O-Level, I-Level Ashore/Afloat Maintenance Average Duration of Repair
Fixed Alongside Support Services Cost Unscheduled/Scheduled/Alteration Actions
Variable Routine Trials Cost Actions per Ship per Year Software
Fixed Routine Trials Cost Manhours per Action Software Maintenance Cost

Manning Repair Parts per Action
Enlisted Crew per Ship Cost per Repair Part Engineering Technical Services
Officer Crew per Ship Repairables per Action ETS Cost
Enlisted Pay Rate Average Exchange Cost
Officer Pay Rate Average Issue Cost Training
Temporary Additional Duty Cost % of Exchanges Enlisted, Officer Training

Student-Days per Year
Fuel I-Level Contractor Support Cost per Ship per Year Direct Cost per Student-Day

Bbls Fuel per SHU Indirect Cost per Student-Day
Bbls Fuel per NU Own Power I-Level Ashore, Afloat Maintenance Labor
Bbls Fuel per NU External Power Direct Rate Disposal
Cost per Bbl Fuel Overhead Factor Disposal Cost per Long Ton
Other POL Cost
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Model Description
OSCAM(Ship) First Level Data

(cont.)
Operating Profile Data Set Scheduled Overhaul Data Set

Ship Life Miscellaneous Services Scheduled Overhaul  Attributes
Overhaul Profiles Design & Planning Services Cost Types 1-5

Up to 30 Entries Other Modernization Services Cost Overhaul Type
Overhaul Type Outfitting and Spares Factor Planned Duration
Start Time Labor Rates Strike Rate (Person-months/month)
CPM Factor Refueling Labor Rate CPM Cost

Extended Readiness Profile Update/Modernize Labor Rate Update/Modernize Person-Month Factor
Introduction Upkeep/Repair Labor Rate Update/Modernize Material Cost Factor
Duration Refuel Replacement Core Cost

Refuel Person-Months
Refuel Material Cost Factor
Upkeep/Repair Person-Months
Upkeep/Repair Material Cost Factor
Post Trials Duration
Post Trials Cost
During Overhaul Enlisted Factor
Post Overhaul Enlisted Factor
During Overhaul Officer Factor
Post Overhaul Officer Factor
O/I-Level Actions Factor
Age Reduction
O-Level Maintainer Efficiency Factor
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Model Description
Second Level Analyses (OSCAM(Ship) Examples)

M a n n ing Level Impacts on M a intenance/Availabilty

OPTEM P O Impact on Fuel Consumption

OPTEM P O Impact on Steaming H o u rs U n derway

OPTEM P O Impact on M a intenance Requirements

Age Impact on Steaming Hours Underway

Age Impact on Fuel Consumption

Age Impact on M a in tenance R e quirements

H u ll C leaning Impact on Fuel Consumption

R a te of Firing Impacts

R a te of Handling Operations Impacts

Logistics  De lay Impacts on Ava ilab ility

M a in tenance R e quirement Impacts on Unscheduled Repairs /Ava ilab ility

M idlife  Overhaul Impacts  on  Engineering Technical Services

Training Requirements Impact on M a intenance/Availability

S cheduled Overhaul Cycle Impacts on Shipyard C a pacity

S cheduled Overhaul Impacts on Ship Age

S cheduled Overhaul Requirement Impacts on O/I-Level M a intenance
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Model Description
 OSCAM(Sys) Historical Data Sets

EDTS(2) EWS(2) FCS(8) Radars(7) Sonars(5)
SYS 2 IADTS SLQ 25 Surface Ship Surface Ship Surface Ship
MK 14 WDS SLQ 32 Harpoon WS Surface Search SQS 53

MK 74 FCS SPS 55 SQS 56

Radio(1) Guns(2) MK 86 GFCS SPS 64 Combat Systems
BRD 7 MK 42 MK 92 FCS SPS 67 SQQ 89

MK 45 MK 16 ASROC Air Search BQQ 5
MK 15 CIWS SPS 40 BSY 1

Missile Launchers(2) Engine(1) Submarine SPS 48 C&E
MK 26 GMLS LM 2500 Engine MK 1 SPS 49
MK 41 VLS MK 117 Submarine

BPS 15
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Model Description
OSCAM(Ship) Historical Data Sets

Carriers(8) Combatants(20) Submarines(21) Support(29) Mine Warfare(3)
AVT-16CL BB-61CL AGSS-555CL AD-14CL MCM-1CL
AVT-59CL CG-16CL SS-576CL AD-37CL MHC-51CL
CV-41CL CG-26CL SS-580CL AD-41CL MSO-422CL
CV-59CL CG-47CL SSBN-598CL AE-21CL

CV-63CL CGN-09CL SSBN-616CL AE-23CL Patrol(2)
CV-67CL CGN-25CL SSBN-627CL AE-26CL PC-1CL
CVN-65CL CGN-35CL SSBN-640CL AFS-1CL PHM-1CL
CVN-68CL CGN-36CL SSBN-726CL AGDS-2CL

CGN-38CL SSN-575CL AO-177CL

Amphibs(14) DD-963CL SSN-578CL AO-51CL
AGF-03CL DDG-2CL SSN-585CL AOE-1CL
AGF-11CL DDG-37CL SSN-594CL AOE-6CL
LCC-19CL DDG-51CL SSN-597CL AOR-1CL
LHA-1CL DDG-993CL SSN-608CL AR-05CL
LHD-1CL FF-1037CL SSN-637CL ARL-1CL
LKA-113CL FF-1040CL SSN-640CL ARS-38CL
LPD-1CL FF-1052CL SSN-671CL ARS-50CL
LPD-4CL FF-1098CL SSN-685CL ARS-6CL
LPH-2CL FFG-1CL SSN-688CL1 AS-11CL
LSD-28CL FFG-7CL SSN-688CL2 AS-19CL
LSD-36CL SSN-688CL3 AS-31CL
LSD-41CL AS-33CL
LSD-49CL AS-36CL
LST-1179CL AS-39CL

ASR-07CL
ASR-21CL
ATF-148CL
ATS-1CL
AVM-1CL
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Model Description
Model Use

Initialize Mode l 
for "Base  Case"

1st Level 
Da ta Fields

Base Case 
Results

Sim u late 
Base Case

Sim u lateModified 
Parameters

"What if" 
Results

Compare

Initialize Mode l for 
"What if  analysis"

2nd Level 
Da ta Fields

User Assum p tions

Availability

Cost

Availability

Cost

Select H istorical 
Da ta Set

Select User Defined 
Da ta Set

Create User  D e fined 
D a ta Sets

Adjust 
Da ta Set
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Strengths

v Standardized, yet flexible approach to
estimating/analyzing O&S costs for
new and in-service ships and ship
systems

v Direct access to historical data sets
v Facilitates understanding of O&S

activities and their interdependencies
v Means of identifying VAMOSC

improvements and cost research
requirements
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Limitations
v Database

– Does not include all shipboard systems and ships
– No component level data in OSCAM(Sys)
– No system level data in OSCAM(Ship)

v Cost Estimating Relationships
– Some weight-based and production cost-based

relationships in OSCAM(Sys); None in
OSCAM(Ship)

– No performance-based relationships
– No COTS-based relationships

v Second level analyses require users to make
assumptions
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Ongoing Efforts
v Model Enhancements (Ver 3.0 March 1999)

– Parametric Cost Tool (PCT)
u Will enable users to generate user-defined data sets

based on parametric CERs

– Data Management Tool (DMT)
u Will allow for component level analyses within

OSCAM(Sys) and system level analyses within
OSCAM(Ship)

v Formal Training (4 day course)
– First two courses taught @ ACE (NCCA Funded)
– Next offering: April/May @ ACE

v OSCAM Web Site at www.ncca.navy.mil
v OSCAM Users Group
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